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outlined in the preceding paragraphs; but the supply must
be clear, tasteless, odorless, and pure, besides being suitable,
as regards its hardness or softness, for the great variety of
industrial and domestic uses required of it. Water possess-
ing all these qualities in its natural state is practically never
obtainable. Usually it needs to be softened, or treated in
some way to get rid of turbidity or murkiness, that is, to
eliminate substances held in suspension. Sometimes it re-
quires treatment to improve its color or to remove slightly
offensive qualities in taste or odor. Finally, and most im-
portant of all, the water must be kept free, or made reason-
ably free, from noxious bacteria or other organisms likely
to cause disease or discomfort, a consideration that requires
a proper protection of the sources, or adequate storage, or
some process of water purification. The chief qualities of
a public water supply, so far as they affect the consumer,
are, accordingly, its hardness, its attractiveness in point
of taste and appearance, and its hygienic purity.

In some parts of the country water that comes from
The ^ ground supplies, or from impounded springs and small
of water. streams, or even from rivers, is likely to be too hard for
satisfactory domestic and industrial use. It produces
scale in boilers, for example, with a resulting extra ex-
penditure for fuel, and in laundry use it requires either an
extravagant amount of soap or else the application of
soda compounds, which injure fabrics. Housewives and
others dislike hard water, with good reason. Water that
contains lime and magnesia to the extent of over fifty parts
per million, or in other words more than three grains per
gallon, is commonly regarded as being too hard for ordi-
nary use without softening, and the household softening
process, it is figured, involves a soap wastage of seven or
eight dollars per million gallons.1 The consequence is that

1 The results of some careful investigations into this matter are given
in GK C, Whipple's Value of Pure Water (New York, 1907), pp. 24-28,
62-77,